The cyclin H/cdk7/Mat1 kinase activity is regulated by CK2 phosphorylation of cyclin H.
Cyclin dependent kinases are regulated by phosphorylation and dephosphorylation of the catalytic cdk subunits, by assembly with specific cyclins and by specific inhibitor molecules. Recently, it turned out that cyclins are also phosphoproteins, which means that they are also potential targets for a regulation by phosphorylation and dephosphorylation. Here, we show that cyclin H was phosphorylated by protein kinase CK2. Like most other CK2 substrates cyclin H was much better phosphorylated by the CK2 holoenzyme than by the alpha-subunit alone. By using point mutants derived from the cyclin H sequence we mapped the CK2 phosphorylation site at threonine 315 at the C-terminal end of cyclin H. Phosphorylation at this position had no influence on the assembly of the cyclin H/cdk7/Mat1 complex. However, phosphorylation at amino acid 315 of cyclin H turned out to be critical for a full cyclin H/cdk7/Mat1 kinase activity when the CTD peptide of RNA polymerase II or cdk2 was used as a substrate.